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Biotechnology and ornamental horticulture
G.D. Ascougha, J.E. Erwinb, J. Van Stadena
aResearch Centre for Plant Growth and Development, School of Biological and
Conservation Sciences, University of KwaZulu-Natal Pietermaritzburg, Private
Bag X01, Scottsville 3209, South Africa
bDepartment of Horticultural Science, University of Minnesota, 1970 Folwell
Ave., St Paul MN 55108, United States
The horticultural market is one driven by the desires of a sometimes
whimsical society with an ever increasing demand for higher quality products
and greater novelty. Conventional breeding and plant improvement techni-
ques have in some cases become inadequate to keep up with such a
progressive society, and so biotechnological techniques were adopted.
Biotechnology can be defined as the set of techniques or applications that
use biological systems to make or modify processes or products for a specific
use. Biotechnology has aided conventional breeding in three main areas:
(1) increased understanding of the physiological and genetic regulation
that underpins plant growth and responses to environmental cues; (2) im-
proving the quality and speed that plants can be produced through techniques
such as micropropagation, in vitro hybridisation, disease elimination and
doubled haploid plants, and (3) introduction of novel traits through
procedures like mutation breeding, polyploidy induction, protoplast fusion,
somaclonal and epigenetic variation, and genetic modification. Some of these
techniques will be discussed with particular emphasis on techniques for
introducing new characteristics. Although being used for many decades, there
are relatively few widespread success stories compared to major agronomic
crop plants. This field of ornamental horticulture has great potential for
exponential growth in the future.
doi:10.1016/j.sajb.2008.01.012
South Africa's bioprospecting legislation: Local lessons for global benefit
N.R. Croucha, M.A. Wolfsonb
aEthnobotany Unit, SANBI, PO Box 52099, Berea Road 4007, South Africa,
School of Chemistry, University of KwaZulu-Natal, Private Bag X54001,
Durban 4000, South Africa
bResearch Directorate, SANBI, Private Bag X101, Pretoria 0001, South Africa
Following extensive delays, the draft regulations on bioprospecting, access
and benefit-sharing in respect of Act 10 of 2004 were published for publiccomment by DEATon 16 March 2007. As a partner in a state-funded consortium
bioprospecting the South African flora for new drugs to treat neglected African
diseases, SANBI, along with many other parties, will be affected directly by
changes to the law. In a review of the regulations we ask the following questions:
Are bouquets now due to DEAT, or are these regulations merely evidence of a
widening divide between scientists and biodiversity regulators? Are South
Africa's obligations to the Rio Convention being effectively serviced? Is
bioprospecting to be regulated in a reasonable and practicable manner or
will yards of red tape effectively tie up the industrial and commercial develop-
ment of our biodiversity? The South African experience is contextualized in
relation to other biodiverse countries of the developing world that have sought to
service their CBD obligations through the introduction of national legislation.
doi:10.1016/j.sajb.2008.01.013
People's science: southern African ethnobotany in global perspective
A.B. Cunningham
People and Plants International, Kirton, Freemantle, Western Australia, Australia
The term “ethnobotany” was coined 120 years ago at a time when the
“Scramble for Africa” was at its height. Worldwide, the focus of economic
botany, of drawing on knowledge of local people, linked to European colonial
interests in plant products with potential economic and industrial value.
Ethnobotany, in a world trying to deal with climate change and achieve the
Millenium Development Goals (MDG's), the aims, focus and methods used in
ethnobotanical research have changed a great deal. In this paper, I will address
the following questions: How does ethnobotanical work carried out in southern
Africa compare with that practised globally? Where should research at the
interface between people, plants and landscapes be heading at the start of the
21st century? What lessons can be learned for the African region from either
the global or southern African experience?
doi:10.1016/j.sajb.2008.01.014
Resilience, thresholds and dynamic landscapes
L. Gillson
Plant Conservation Unit, Botany Department, University of Cape Town,
Private Bag X3, Rondebosch 7701, South Africa
Complexity theory suggests that ecosystems can persist for long periods,
before changing rapidly to a new stable state, or phase. Transition between phases
occurs when ecological thresholds have been crossed, and is followed by a
reorganization of biotic and environmental interactions, leading to the emergence
of a new stable state. Savannas are dynamic, complex systems in which fire,
herbivory, water and nutrient availability interact to determine tree abundance.
Phase and transition has been observed in savannas, but the role of these different
possible drivers is not always clear. In this paper, the objectives were to identify
phase and transition in the fossil pollen record from Kruger National Park, South
358 SAAB Annual Meeting AbstractsAfrica, to explore the role of nitrogen and fire in these transitions using δ15N
isotopes and charcoal abundance, and to interpret these findings in terms of
management goals. Fossil pollen data from Malahlapanga show transition in the
9th Century A.D. from a nutrient-limited grassland, in which C4 grasses were the
dominant and competitively superior plant form, to a water, fire and herbivory
limited semi-arid savanna, in which C4 grasses and C3 trees and shrubs co-exist.
The data are also consistent with the idea that phase transitions involve switching
between the dominant driving processes or limiting factors. Feedbacks between
processes stabilise phases and make reversals in vegetation phase unlikely
(hysteresis). Compared with management goals, there is no evidence that these
savannas have exceeded thresholds of potential concern, which state than woody
vegetation cover must not fall below 80% of its highest ever value.
doi:10.1016/j.sajb.2008.01.016
Conservation priorities on Madagascar: Synergy between surveys and
geological history in understanding patterns
S.M. Goodman
Department of Zoology, Field Museum of Natural History, 1400 S. Lake Shore
Drive, Chicago, IL 60605, USA
Vahatra, BP 3979, Antananarivo (101), MadagascarMadagascar is well known as one of the principal “hotspot” regions of the
world, associated with unprecedented levels of endemic organisms and con-
tinued threats to the remaining natural ecosystems. Recent biological exploration
of unknown or poorly known forested regions of the island has revealed a myriad
of organisms that were previously unknown to science. Much of this work has
been undertaken in the context of a program to develop new generations of
Malagasy field and conservation biologists. Data from these inventories have
been of considerable importance in understanding the island's biogeographic
patterns and refining hypotheses to explain the evolution of these organisms and
their current distributions. The geological history of the island contains certain
events in both deep and relatively recent geological time that appear to have given
rise to unusual aspects in the moulding of the biotic communities and patterns of
speciation. These include the early split betweenMadagascar and India that had a
pronounced impact on vertebrate community structure and the elevational dis-
tribution of certain organisms. Using an analysis of watersheds in the context of
Quaternary climatic shifts, a new mechanistic model has been developed to
explain the process of explosive speciation on the island. River catchments with
their sources at relatively low elevations were zones of isolation and hence led to
the speciation of locally endemic taxa, while those at higher elevations were
zones of retreat-dispersion and hence contain proportionately lower levels of
micro-endemism. These results provide a framework for biogeographic and
phylogeographic studies, as well as a basis for prioritizing conservation actions of
the remaining natural forest habitats on the island.
doi:10.1016/j.sajb.2008.01.017
Global change affects ecosystems through biodiversity responses
C. Körner
Institute of Botany, University of Basel, Schoenbeinstr. 6, CH-4056 Basel,
Switzerland
In this presentation I will present examples which illustrate the
significance of differential responses of plant species to environmental
changes. While it is obvious that species matter when we consider invasions or
extinctions of taxa, species specific responses to the more gradual influences
of changes in temperature, moisture regime and atmospheric chemistry (CO2,
nutrient deposition, pollutants) are often disregarded. We know from
palaeobotany that all past migrations in responses to climate change were
species specific and we have no reason to expect future migrations to be not.Examples will include high altitude plant species responses to global warming,
responses to enhanced nitrogen deposition and to elevated atmospheric CO2
concentrations. I will illustrate CO2 effects, both direct (‘CO2-fertilization’)
and indirect (CO2 induced water savings), with data for diverse grassland and
forest ecosystems. In no case was the response predictable by a priori plant
functional types (PFTs), which complicates projections into the future.
Unfortunately, species do matter, and it is difficult to identify traits which may
explain such responses. One case of common responsiveness of a PFT to
elevated CO2 seems to be the response of lianas in deep forest shade. Their
significant stimulation by CO2 might cause forests, tropical ones in particular,
to become more dynamic, and thus, cause reductions in carbon stocking, rather
than increases as predicted from first principle (photosynthis) based model-
ling. This is a striking example where biodiversity has the potential to overrun
physiology based ecosystem.
doi:10.1016/j.sajb.2008.01.018
Biogeography of the Acanthaceae
L. McDadea, C. Kiela, T.F. Danielb,c, E.A. Trippd
aRancho Santa Ana Botanic Garden, USA
bClaremont Graduate University, California, USA
cCalifornia Academy of Science, USA
dDuke University, USAAcanthaceae s.l. (i.e., including Thunbergioideae and Nelsonioideae) have
more than 4000 species, are distributed pantropically and subtropically worldwide,
and occur in a wide range of habitats, from deserts to tropical rainforests. As our
knowledge of phylogenetic relationships among Acanthaceae has developed over
the last decade, it has become clear that the family presents intriguing biogeographic
patterns and provides an excellent framework for testing hypotheses regarding the
processes that have yielded these patterns. A number of the major clades within
Acanthaceae originated in the Old World, underwent a single dispersal event to the
New World and then differentiated profusely there (e.g. Acantheae; Justicieae:
Isoglossinae, Tetramerium Lineage, New World “justicioids”). In other cases, the
same biogeographic pattern (i.e., a single dispersal event to the New World and
extensive radiation there) occurred within genera (e.g., Mendoncia, Dicliptera,
Ruellia). In a few cases, dispersal to the New World has not been accompanied by
extensive radiation such that Old World diversity exceeds New World (e.g., a
handful of species in each of two New World clades of the large [ca. 100 species]
and mostly Old World genus Lepidagathis). The extreme case here is Barleria, a
genus of at least 250 species of which only one occurs in theNewWorld.We test the
hypotheses that (1) hummingbirds and (2) adaptation to xeric subtropical habitats
have been positive factors in diversification in the New World compared to Old
World sister taxa.
doi:10.1016/j.sajb.2008.01.019
Reading the landscape: Concepts and procedures for evaluating soil health
D. Tongway
CSIRO Sustainable Ecosystems, Canberra, Australia
At an international workshop in London in 1994, the executive summary
stated that “Soils are one of the most poorly researched habitats on earth”. In
2006, a review article in the European Journal of Soil Biology recorded that
there was “surprisingly widespread lack of interest in the sustainable use of
soil, a key resource.”With global population growth and global warming being
so well-reported in the media, I find it puzzling that the “market” does not value
soil and support co-ordinated research into its better understanding and
management. With my colleagues in CSIRO Sustainable Ecosystems, I have
developed a rapid methodology to assess “soil health” in its landscape and land-
use contexts. The approach, called “landscape function analysis” (LFA), is
